Abstract The family and home environment are important in shaping the dietary patterns of children, yet research among low-income, minority groups is limited. We examined ethnic differences in the home food environment and parental practices among 706 low-income, African-American and Hispanic families of preschoolers. Questionnaires measured the access and availability of various foods in the home, parental practices, and meal consumption behaviors. Mixed model logistic regression and ANCOVA were used to assess ethnic differences. Unhealthy foods were available for both groups. Hispanic families were more likely to have fresh vegetables (AOR = 2.9, P B 0.001), fruit (AOR = 2.0, P = 0.004), and soda available (AOR = 1.40, P = 0.001) compared to African-Americans. African-Americans families were more likely to restrict (AOR = 0.63, P B 0.001) and reward with dessert (AOR = 0.69, P B 0.001). Hispanic families consumed more family meals together (P = 0.003) and less meals in front of the television (P B 0.006). Health promotion interventions should consider the behavioral differences between ethnicities.
Introduction
Nearly one out of four children aged 2-5 years old in the US are overweight or obese [1] , with Hispanic, AfricanAmerican and low-income populations at an even higher risk [1] [2] [3] . Furthermore, states located in the Southern Region such as Texas exhibit an even higher prevalence of childhood obesity which disproportionately affects ethnic minorities within this region [4] and points to a critical health disparity.
Children's dietary patterns are developed at a very young age and heavily influenced by the parent and home environment [5] . Evidence supports the role of children's diet, specifically high intake of energy-dense foods and low intake of fruits, vegetables (F&V) and whole grains, in the development of childhood obesity [6] . Although studies reveal that the availability and accessibility of F&V in the home is strongly related to F&V consumption among children [7] [8] [9] [10] , little is currently known about the availability and accessibility of healthy/unhealthy foods in the homes of preschool aged children from low-income, minority populations.
In addition to availability and accessibility of healthy foods, parents play an important role in the home and shaping children's dietary habits. Parental modeling of healthy eating is an important determinant of F&V consumption among children [10, 11] . Parental feeding style is also an important predictor of dietary behaviors among children [11] and can be classified into: (a) authoritarian (restricting the child's food or forcing the child to eat certain foods), (b) permissive (child is allowed to eat whatever they want), and (c) authoritative (child is encouraged to eat healthy foods but also given some choice) [12, 13] . Authoritarian behaviors (also referred to as parental control or food rules) regarding food have been shown to increase risk for obesity in children [14, 15] and be negatively associated with the availability of F&V and child's consumption of F&V [13] . Parental permissiveness has also been found to be positively associated with consumption of unhealthy foods [16] . Authoritative behaviors, the most optimal feeding style, have been positively associated with the availability and consumption of F&V [13] .
Family meals offer a time for parent-child interaction that may improve healthy eating habits [14, 17] . Children who eat more meals together with their families have healthier diets [18] [19] [20] [21] , and are at a reduced risk for obesity [21] [22] [23] . Conversely, the inclusion of television within the family meal environment has been associated with increased caffeine, salty snack, and soda consumption and decreased F&V intake among children [24, 25] .
Previous research has identified a variation between the feeding styles of African-American and Hispanic parents due to cultural factors [26] [27] [28] , yet limited research has examined these differences in a population of low-income families of preschoolers who are at high risk for obesity. Evaluating the home food environment in an ethnic-specific manner in low-income populations will provide useful information for the future development of culturally tailored interventions in a population that is traditionally underserved. The first objective of this paper is to describe the home food environment, food-related parental practices, and family meal behaviors in a cohort of low-income Hispanic and African-American preschool-age children and their parents. Secondly, we will examine the ethnic differences in the home food environment, parental practices, and meal consumption behaviors.
Methods
This cross-sectional study is a secondary analysis of baseline data collected during the 2008-2009 school year. Approval for the study was obtained from the Committee for the Protection of Human Subjects at the University of Texas Health Science Center at Houston and the Institutional Review Board at the Harris County Department of Education (HCDE).
Sample
Participants in this study were part of a larger cross-sectional study that evaluated the demographic characteristics, dietary intake, food related parenting practices, and home environment of children enrolled in HCDE Head Start. Data were collected from Hispanic and African-American parents or guardians who had a child enrolled in one of 16 Head Start Centers from HCDE in Harris County. Out of 1,170 (93% mothers) parents/caregivers that were invited to participate, 774 consented to the study (response rate = 66.2%). 381 Hispanic and 325 African-Americans consented and completed surveys during the annual HCDE Head Start open enrollment. In order to examine the ethnic differences focusing on Hispanic and African-Americans, 68 participants (non-Hispanic white, other, and missing ethnicity) were excluded. No incentives were provided for participation.
Data Collection Measures
The survey instrument used to measure the home food environment (e.g. food access/availability), parental practices (parental modeling and feeding styles), and meal consumption behaviors was a modified version of the Healthy Home Survey [29] . The Healthy Home Survey [29] is a 113 item questionnaire that measures characteristics of the home environment that are hypothesized to influence healthy weight behaviors in children including diet and physical activity. Survey items demonstrated acceptable reliability and validity using in-home observations among a sample of 85 families (see Table 1 ) [29] .
For the parent study, the Healthy Home Survey was abbreviated to 61 items to reduce parent respondent burden since preliminary focus groups with a small sample of HCDE Head Start parents revealed that the respondent burden was high due to survey length and, to reduce overlap with other questions that were included in other instruments. The items that were not included in this version were specific demographic characteristics that overlapped with a standard HCDE Nutrition Screening form and, the Health Behavior section which included questions on dieting practices, gym membership and gymrelated activities, family medical history, smoking habits, and use of cable and satellite T.V. at home. For this analysis, 26 items that assessed the home environment, food-related parental practices, and meal consumption behaviors were analyzed. Table 1 presents the items, percent agreement based on the original study [29] , and possible responses for each question. Responses on parental practices were collapsed into dichotomous responses/variables (rarely/never and; some of the time/all of the time) for analysis.
The survey was self-administered to the parents at the Head Start centers during the registration period and took 30-45 min to complete. The survey was written at the fourth grade reading level and was available in English and Spanish. The survey was translated by two independent Spanish translators and forward and backward translation from English to Spanish was conducted to ensure accuracy.
Additional demographic data and participant characteristics (e.g. language spoken at home, food assistance use, child gender, parent height and weight) were ascertained Eat breakfast in front of the TV? 64.4
Eat lunch in front of the TV 77.8
Eat dinner in front of the TV? 73.3
Eat snacks in front of the TV? 60.0 from a standard self-reported HCDE screening form which is administered to all Head Start parents during the registration period.
Data Analysis
All analyses were conducted using SPSS 16.0 (Chicago, IL, USA) and STATA 12.0 (College Station, TX, USA). The overall sample included 54.0% Hispanics (n = 381) and 46.0% African-Americans (n = 325). Less than 5% of the data was missing for main variables. Mean, SD, and frequency distributions were conducted to describe the parent and child demographic characteristics, the home environment, and parental practices and stratified by ethnicity. Parental body mass index (BMI) was determined from self-reported height and weight using the formula BMI = weight (kg)/height (m)2 [30] . Parental weight status was further determined with BMI \ 18.5 as underweight, BMI C 18.5-24.9 as normal weight, BMI C 25.0-29.9 as overweight and BMI C 30 as obese [30] . Hierarchical two-level logistic regression was used to determine the differences in the home environment and parental practices (dependent variables) by ethnicity (independent variable; comparison group = AfricanAmerican). Mixed models were used to account for the non-independencies between Head Start Centers because the parents and children were nested within the center they attend [31] . Demographic variables that varied significantly by ethnicity (home type, relationship with the child, and parental employment status) were identified as covariates for the full model. Maternal BMI and participation in food assistance programs were evaluated as a potential covariates but were not found to be significant confounders and therefore omitted from the regression model. Adjusted odds ratios, 95% confidence intervals and P-values were determined. ANCOVA was used to calculate the mean difference in the number of days meals are consumed in various locations between ethnicities. Significance was considered at the P B 0.05 level. Parental Food-Related Practices (Table 4) Modeling healthy eating behaviors was common among both groups (African-American: 91.7%, Hispanic: 94.1%). African-American parents were more likely restrict (AOR = 0.63, CI: 0.52, 0.77) and reward with dessert (AOR = 0.69, CI: 0.57, 0.83,). Additionally, two-thirds of African-Americans report rarely or never allowing children to help themselves to snacks (65.9%). A high percentage of the sample report asking children to eat everything on their plate (African-American: 91.4%, Hispanic: 92.2%).
Results

Sample (
Meal Consumption Behaviors (Table 5) Overall, a higher percent of Hispanic parents reported more family-oriented patterns of meal consumption as compared to African-Americans. Hispanic parents ate dinner together 1 additional day/week compared to African-Americans (mean dif = 0.99, P B 0.001). Hispanic parents also reported their preschooler spending significantly less days consuming breakfast (mean dif = 0.54, P B 0.001), lunch (mean dif = 0.66, P \ 0.001) and dinner (mean dif = 0.85, P \ 0.001) in front of the television compared to AfricanAmerican parents.
Discussion
Our study revealed significant ethnic differences in the home food environment of low-income preschool families. To our knowledge, this study is the first to evaluate ethnic differences in the home food environment of preschoolers from low-income, minority populations. Overall, Hispanic parents have higher availability and accessibility of fresh F&V and more family oriented meal patterns as compared to African-American parents whereas African-American parents are shown to be more restrictive and rewarding. Prior studies have emphasized the importance of addressing the home food environment of preschoolers [33] ; however, these findings underscore the importance developing interventions targeting dietary change in an ethnicspecific manner.
Our findings showed overall high availability and accessibility of F&V in the study population with Hispanics being more likely to have fresh F&V available and accessible. These results are consistent with previous studies which report that Hispanics have high access and availability to F&V in the home [34] and prefer fresh F&V to canned or frozen [35] . Studies among children and adolescents report that both availability and accessibility are correlated with consumption of F&V [8, 9, 36, 37] . The visual display of fruits is also important; prior research has demonstrated that consumption of fruits and vegetables among children may be influenced by the degree to which foods are in plain view and are ready to eat [38] . We found a relatively low accessibility of fruits and vegetables among African-American families. This may be explained by previous studies which have reported that while African-Americans believe fresh produce is healthier, they often purchase canned or frozen due to extended shelf life, convenience, and cost [39] . Educational programming, especially among African-Americans, should emphasize [30] the importance of accessibility to F&V especially in young children in order to promote consumption. Our study showed a high availability of various unhealthy foods such as sweets, candy and soda across both ethnicities. Research suggests the availability of these foods is positively correlated with increased consumption of these foods which, in turn, are associated with obesity among adolescents [36, 40] . More research is needed, however, to assess these associations among the early childhood population. Since energy density of food is known to be inversely related to cost [41] , high-calorie, unhealthy items may be an attractive option for lowincome families. In addition to family-level interventions, policy interventions which improve access and affordability of healthy foods in low-income populations should be an important consideration for future research.
Hispanics were more likely to have soda in the home as compared to their African-American counterparts. High rates of soda consumption among Mexican-American 2-year olds have been reported and found to be significantly associated with obesity [42, 43] . One possible explanation for the increased odds for soda availability among Hispanics seen in our study may be that AfricanAmericans may be more likely to purchase and drink other sweetened drinks such as fruit punch. Story et al. [44] found that on average, African-American males and females of all ages consume significantly more sweetened fruit drinks than any other ethnic group. However, our study did not collect data on availability of other sugar sweetened beverages at home which is a limitation. Future studies need to explore the accessibility, availability and intake of different types of sugar-sweetened beverages and diet drinks in this preschool population.
Parental food-related practices have important implications on eating behaviors of their children. Within the African-American sample, we also identified a propensity to use authoritarian practices such as restricting or rewarding dessert. This is consistent with previous research suggesting that African-American families display more authoritarian characteristics related to food behaviors [27, 28] . These authoritarian behaviors have been shown to be inversely related to consumption of F&V [15] . In contrast Hispanic families have been cited to be more permissive in their food parenting practices [45] . Given the high prevalence of overweight and obesity among AfricanAmerican and Hispanic children [1] , it is important to take these feeding styles into account when developing effective obesity prevention strategies.
Our study also showed significant ethnic differences displayed in family meal patterns with a greater percentage of Hispanic preschoolers reportedly eating dinners with their families as compared to African-Americans. Family Table 3 Frequency and adjusted odds ratios of the availability and accessibility of healthy and unhealthy foods in the homes for AfricanAmerican and Hispanic families of preschoolers Values represented are the total number of respondents that answered ''yes'' to having that food item in the home within ethnicity c Adjusted OR's and Adjusted Coefficient are calculated using hierarchical logistic regression model and controlling home type, parental employment status, and relationship with child as covariates and, with center as random effect. Yes = 1, No = 0; African-American = 0, Hispanic = 1 meal consumption behaviors are important in that they have been reported to positively influence the psychosocial well-being of children [46] , the consumption of F&V among children during these meals [19, 21] , and reduce the risk of obesity [21, 23] . The ethnic differences seen in our study are consistent with the trend reported in a recent study by Anderson et al., who reported that 55% of Hispanic families eat dinner as a family C 5 times per week compared to 46.1% of African-Americans [23] .
Studies have also shown that television watching during meal times is associated with poor dietary intake and obesity among children [22, 25] . African-American families in our study displayed a greater percentage of all meals consumed in front of the television compared to Hispanics. * Statistically significant at the P B 0.05 a Adjusted OR's and Adjusted Coefficient are calculated using hierarchical logistic regression model and controlling for home type, parental employment status, and relationship with child as covariates and, with center as random effect. Some to all of the time = 1, Never/Rarely = 0; African-American = 0, Hispanic = 1 Coon et al. [24] reported that the dietary patterns of children from families that watch television during meals consumed more unhealthy foods and less F&V. Additional research is needed among these ethnic groups to further explore the causes of disparity observed for the meal consumption practices. Since the inclusion of television during meal time is known to be associated with unhealthy dietary patterns, strategies to reduce TV time during meals and promote eating meals together with the family should be specifically targeted. In summary, our study reveals several factors related to the home food environment and parental food-related practices that are ethnically distinct for low-income Hispanic and African-American families of preschoolers. These results indicate that ethnicity should be a critical consideration in developing interventions that target the home food environment and parental food-related practices. While some behaviors such as asking children to eat everything on their plate were common among both groups and should be addressed in nutrition education interventions, programs targeted towards African-American families should place specific emphasis on reducing television watching during meal time and increasing the number of family meals consumed together. Additionally, strategies for African-American families to increase fresh fruits and vegetables in the home should be integrated into nutrition programming. For Hispanics, nutrition education programming should specifically target the consequences of high soda consumption and teach strategies to replace soda with more nutritionally beneficial alternatives such as 100% fruit juice.
Strengths and Limitations
This study expands our understanding of the home food environment and food-related behaviors in a sample of low-income minority families of preschoolers. The relatively high response rate compared to previous studies among this population [47] and large sample adds to the strength of the study. The study specifically examines the differences between Hispanic and African-American parents in order to elucidate specific behavioral factors in a population of all low-income families of preschoolers which has not previously been examined. Understanding these behaviors from an ethnic perspective in a population at highest risk for obesity will allow practitioners to better tailor future interventions to accommodate these groups in addressing this disease epidemic.
This study is limited in that it is cross-sectional and therefore, causality cannot be examined. Secondly, our data were obtained using a convenience sample and may present selection bias. While the original Healthy Home Survey has been validated amongst a sample of mostly Caucasian and African-American families, we did not further validate the modified Healthy Home survey. However, efforts are currently underway to validate this instrument in a lowincome minority population. Additionally, social desirability may affect the extent to which families report (un)healthy behaviors in the home. This method, however, was most feasible among this mobile population because they were less receptive to more objective methods such as home visits for direct observation. Finally, we did not collect data on parental education level which could be a potential confounder of the differences observed between ethnicities.
The findings presented in this study indicate the implicit ethnic differences that exist in the food related behaviors among families of preschoolers from minority groups. To date, there is limited data in understanding the food-related behaviors of specific ethnic groups which allow practitioners to better tailor their interventions. Future research should investigate the associations between these parental practices and preschooler's dietary intake behaviors and their weight status by ethnicity.
